Glucocorticoid-induced reduction of prostanoid synthesis in TPA-differentiated U937 cells is mainly due to a reduced cyclooxygenase activity.
The molecular mechanism of the glucocorticoid-induced inhibition of prostanoid synthesis was investigated in human monoblastoid U937 tumor cells and phorbol ester (TPA)-differentiated U937 cells. Prostanoid synthesis was inhibited in TPA-differentiated U937 cells by glucocorticoids such as dexamethasone and prednisolone, whereas aldosterone and progesterone showed no inhibitory effect. None of these methods had any influence on prostanoid secretion of undifferentiated U937 cells. Receptor binding studies revealed the presence of glucocorticoid receptors in both undifferentiated and TPA-differentiated U937 cells (Kp approximately 5 x 10(-9)M), however, the number of receptors per cell was increased 10-fold in TPA-differentiated U937 cells. Expression of lipocortin I and II as measured by Western blot analysis was not affected by dexamethasone. In TPA-differentiated cells, dexamethasone decreased the activities of two enzymes essential for prostanoid synthesis, cyclooxygenase and phospholipase A2, by 60-70% and 30%, respectively. Cells pretreated with the translation inhibitor cyclohexmide and dexamethasone showed similar cyclooxygenase and phospholipase A2 activities as cells treated with cycloheximide alone. Western blot analysis demonstrated that the significantly decreased cyclooxygenase activity correlated with an inhibited protein synthesis. In this human macrophage-like model glucocorticoids thus interfere at least at two levels with prostanoid synthesis by inhibiting the activities of phospholipase A2 as well as cyclooxygenase.